First inducible transgene expression in porcine large animal models.
The purpose of this study was to establish inducible transgene expression in pigs, a model organism with great promise for experimental physiology and translational medicine, using the binary tet-on system. This expression system is activated by doxycycline (dox) via the tet-controlled transactivator (TA). Binding of TA to the transactivator response element (TRE) results in transcription of downstream genes. First, we cloned transgenic founder pigs expressing TA under the control of the CMV enhancer/chicken β-actin promoter (CAG). Then, cells from CAG-TA transgenic founders were nucleofected with TRE-controlled expression vectors for either porcine cytotoxic T-lymphocyte associated antigen 4-Fc domain of immunoglobulin G1 (CTLA-4Ig) or soluble receptor activator of NF-κB ligand (RANKL), and double-transgenic offspring were cloned. Dox administration resulted in a dose-dependent increase in expression of CTLA-4Ig or RANKL, in nucleofected cells and in transgenic pigs, while in the absence of dox, the levels of both proteins were below the detection limit. Inducible transgene expression was reproduced in double-transgenic offspring generated by cloning or breeding. Our strategy revealed the first two examples of inducible transgene expression in pigs. The CAG-TA transgenic pigs generated in this study constitute an interesting basis for future pig models with inducible transgene expression.